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Abstract
How do you manage to achieve optimal conditions for growth and development of plants, which can only be 
achieved through the diversification of soil tillages and and executing their correctness. Moisture and nutritive 
stress during crop growing, symptoms of nitrogen or phosphorus deficiency are very common in plants grown on 
compacted land, so production can be significantly reduced.The experiment realized at A.R.D.S. Turda is focused about the influence of the soil cultivation system (conventional and minimum tillage), fertilizer and agricultural 
year on the soil humidity and yield at maize. In the minimum tillage system  the water accumulates in the soil 
harder but it loses more slowly but comparative with the classic system when  accumulates in easier but is lost 
more quickly. The two years taken into study, 2015 and 2016, were favorable for the realization of corn production 
so there were yields of over 7000 kg/ha.          
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INTRODUCTION
The evolution of research in the field of soil 
alternatives and the results obtained are influenced 
by the chosen variant and applied technology, 
both as a performance of agricultural machinery 
and as a modeling of new technologies.The basic 
work, plowing, considered the main technological 
operation for the incorporation of the herb, the 
vegetal remains, the weeds, , to which are added 
the works of germination bed preparation and 
the maintenance of the crops, through their direct 
action and indirect effects influence both the soil 
layer worked and the underlying horizon (Guş, 
1983).
Excessive soil work can favor the soil structure 
spraying, with effects on the soil compacting, 
creates compaction under working depth, 
hardpan. The weight of the equipment and the 
tire pressure also influence the compaction of the 
soil, the weight of the equipment leads to the need 
for more load bearing for the weight distribution 
on the surface, as it is known that the axle weight 
and the soil moisture also increase the compaction 
depth. Moisture and nutritive stress during crop 
growing, symptoms of nitrogen or phosphorus 
deficiency are very common at plants grown on 
compacted land, so production can be significantly 
reduced, and plant debris that is useful will be 
reduced.
In recent years we have drought problems, so 
we need to conserve water from the soil, and the 
choice of equipment and technology is the most 
important role (Rusu et al., 2009; Rusu et al., 2014 
Cheţan et al.,2014, 2016). Limiting the effects of the 
drought can also be achieved by agrofitotechnical 
measures for the accumulation, preservation 
and efficient use of precipitations. Protecting 
soil with vegetal remains (mulch) avoids loss of 
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water by evaporation, but also the suffocation 
of weeds (Rusu, 2005; Cheţan et al., 2011, 2014, 
2016). Excessive use of fertilizers, especially 
nitrogen fertilizers, leads to soil acidification, and 
the use of fertilizers generally leads to pollution 
of watercourses and by absorption in plants has direct effects on the health of consumers 
(Mărghitaş and Rusu, 2003). On the other hand, 
the reverse phenomenon occurs, in many areas soil 
depletion occurs through nutrient loss, so in some 
areas of the planet losses in nitrogen, phosphorus, 
potassium can reach up to 54-60 kg/ha/year. Soils 
so depleted with the natural agrofund near to zero 
are infertile and can even be set aside if they do 
not interfere with fertilizers and become degraded 
lands.
Corn is one of the plants studied extensively in terms of cultivation requirements in the minimum 
tillage systems and the choice of the hybrid type 
for this system has been a constant concern of the 
researchers (Lăzureanu et al., 1997; Cheţan et al., 
2014). For maize hybrids intended for culture in 
the system with minimal works, the characteristics 
are: the ability to germinate at low temperatures 
and vegetation period lower than the hybrids 
traditionally cultivated in the area, with resistance 
to diseases and pests specific to the mulch system.
Minimum (reduced) systems require the 
basic work without turning the furrow using 
the variants: disc harrow, chisel, rotary harrow, 
complex aggregates, etc. and the keep  of 15-
30% vegetal debris at the surface of the soil, or 
superficially incorporated. The first experiments 
with minimal tillage system were carried out in 
Romania for corn culture in 1962 at Fundulea 
and then in other research resorts like Lovrin, 
Oradea, etc., and the first results was published in 
1966 (Guş et al., 2003). Unconventional  systems 
are considered valuable (at the perspective) in 
some areas (on some soils), and in others their 
effectiveness is contested. The preliminary investigation of the behavior of different variants 
under local pedo-climatic conditions contributes 
to the elimination of their debut risks. An 
important condition for unconventional systems 
to succeed is the stable soil structure, sufficient 
rainfall, adequate aeration and soil temperature 
sufficiently high. A stable structure is most easily 
formed on clayey clay soils with a high content of 
biologically active humus, but also on sandy soils 
or claysoils with high humus content.
MATHERIALS AND METHOD
The experiment conceived and performed at 
ARDS Turda, in the period 2015-2016, includes 
two ways of soil tillage, a classic system in parallel 
with the conservative system, in a 3-year crop 
rotation with the soy-wheat-corn..The biological 
material was Turda 332 maize hybrid (created at 
ARDS Turda).The experiments were carried out 
on the vertic faeoziom soil with pH between 6.30-
7.00; Humus 2.21-2.94%; Total nitrogen 0.162-
0.124%; Phosphorus 9-5 ppm; Potassium 126-
140 ppm, these values were determined on the 
0-40 cm depth in the soil.
The experience is polyfactorial, in three 
rehearsals, organized according to the subdivision 
parcel method. The surface of an experimental 
parcel is 48 m2 (4 m x 12 m L).
Experimental factors: A, soil works - a1, 
classical CS (with plow) and a2, conservative MT 
(with chisel); B, fertilization - b1, N40P40 kg s.a./ha 
at the same time as sowing and b2, N40P40 kg s.a./
ha at the same time as sowing + N
40
 kg s.a./ha in 
phenophase 6-7 leaf at corn; C, year - c1, 2015 and c2, 2016.
The gravimetric method was used to determine 
soil moisture (U%). The soil samples were 
harvested in 3 rehearsals, on a 0.5 m depth, with 
the drill Theta.The reserve of accessible humidity (Ra m3/ha) was determined on the 50 cm depth 
because most of the corn root system is in this depth. 
The production data obtained were statistically 
processed by variance analysis (PoliFact, 2015) 
and limit differences determination (LSD 5%, 1%, 
0.1%). In the minimum tillage system, the field 
processing is executed from the autumn with the 
chisel, and in the spring before the sowing the 
seedbed was prepared with rotary harrow, and 
in the conventional system the autumn  was used 
plow followed by the preparation of the seedbed 
in the spring with rotary harrow.
Before the sowing of the corn, for the control of 
the weeds was applied the products: Merlin Flexx 
0,4 l/ha (isoxaflutol 240 g/l and ciprosulfamida 
(safener) 240 g/l) + Tender 1,5 l/ha (960 g/l 
S-metolaclor) + water 250 l/ha. This herbicide 
has been aplied in both systems: conventional and 
minimum tillage.The post-emergence control of 
the weeds in the corn culture was carried (in the 
3-5 leaves phenophase)  with the herbicides: Cerlit 
EC 1.0 l/ha (fluoroxypir 250 g/l) for controlling 
dicotyledonous weeds (Rubus caesius in specialy) 
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+ Astral 40 SC 1.5 l/ha( nicosulfuron 40 g/l) for 
control of monocotyledonous weeds (Setaria sp., 
Echinochloa crus galli, Agropyron repens). The 
meteorological conditions in the experimental 
years (Turda meteorological station, longitude 23 
° 47 ‚, latitude 46 ° 35’, altitude 427 meters) are 
presented in the Fig. 1 and Fig. 2. 
REZULTS AND DISCUSSIONS
Of the 10 years studied (Fig. 2), from the point 
of view of the thermal regime, five were warm, 
three very warm and only two normal, and with 
regard to precipitation, four  years of excessive 
rain, two very rainy years, three normal years and 
only one dry year (Figure 1).
The multi-annual averages it is 9.1°C and the 
annual sum 518.6 mm. In these years, thermal 
values are also deviating by 2°C higher, as in the 
case of 2014, compared to 60-year multiannual 
average values. Also during this period the most 
rainy year was recorded, respectively 2016, with 
816.8 mm, a deviation of + 303.2 l/m2 but with 
a non-uniform distribution of precipitation and 
excessive during the harvesting period (October). 
Year 2015 is characterized as a warm and rainy 
year. The average annual  was 10.6°C with 1.5°C 
Figure 1.The rainfall regime at ARDS Turda, 2007-2016
Figure 2. The thermal regime at ARDS Turda, 2007-2016
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more than the multiannual average for 60 years 
and the precipitations this year exceeded by 122.4 
l/m2 the value of 518.8 l/m2, the multiannual 
average the 60 years. The recorded amount was 
641.2 l/m2. In these years we could see the very 
rapid changes in the weather, the cold - warm, as 
well as the abundance of torrential rains followed 
by prolongs droughts.
In general, the higher available water reserves 
in the soil (Ra) were found in C.S, but from which it 
was easier to lose than in the M.T, especially during 
the summer. In 2015, Ra recorded the values of 424 m3/ha (July) and 319 m3/ha (August) in the 
C.S versus M.T at which the water availability of 
the plants was 430 m3/ha in July and 335 m3/ha 
August, with the differences between 6-16 m3/ha 
in favor of the MT system. In the spring of 2015 
Ra remained at very good values in both systems, 
766-739 m3/ha in C.S and 759- 728 m3/ha in  M.T, and in the autumn months 868-672 m3/ha in the 
C.S and 860-668 m3/ha in M.T. The year 2016 was 
also favorable for maize culture, Ra during March-
May had values of 737-532 m3/ha in the C.S and 
740-529 m3/ha and in autumn the Ra values ranged from 562-764 m3/ha. In the M.T during the 
autumn (September-November) Ra values ranged 
from 567-759 m3/ha. The M.T had a significant 
negative influence on the production of maize 
(7198 kg/ha), in the two years of experimentation, 
the difference in production between the two 
system: C.S - M.T being 90 kg/ha in favor to  the 
classical system (7288 kg/ha) (Tab. 1).
Very significant positive influence on maize 
production is the additional fertilization with N40 
applied in the 6-7 leaf stage (7435 kg/ha), the 
difference from the control variant (7052 kg/ha) 
with 383 kg/ha (Tab. 2).
Corn production is influenced by the cli-
matic conditions of the agricultural year, so 
that compared to 2015, a warm and rainy year 
with a production of 7192 kg/ha, in 2016 (the 
most rainy in the last ten years) production is 
distinctly significantly positive with 7294 kg/ha 
(Tab. 3).
Figure 3.The water reserve available on the 0-50 cm depth, 2015-2016
Table 1. The influence of tillage system on maize yield capacity, ARDS Turda, 2015 - 2016
Tillage system (A) Yield, kg/ha
Yield
%
Differences,
± kg/ha SemnificationClassic a1 7288 100.0 0.00 mt.Minimum tillage a2 7198 98.8 -89.6 0
(LSD test, P < 5% =  8 kg/ha; LSD test, P < 1% =  40 kg/ha; LSD test, P < 0.1% = 398 kg/ha)
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The precipitations that fell in 2015 and 2016 
led to the dissolution, the faster solubilization of 
applied mineral fertilizers, the corn crop benefited 
the maximum from the intake of these minerals, 
resulting in the productions of over 7000 kg/ha 
in the two soil tillage systems, both with basic 
fertilization and basic fertilization plus additional 
fertilization in the 6-7 leaf stage.
CONCLUSION
The production at “Turda 332” hybrid indicate 
that the cultivation in the M.T, the difference 
between C.S (7288 kg/ha) and M.T (7198 kg/ha) 
being only 90 kg/ha.
  The fractional fertilization, at the seeding and 
in the 6-7 leaf stage, has a very positive effect on 
production (7435 kg/ha) compared to the control 
variant (7052 kg/ha) with the basic fertilization.
In general, the higher available water reserves 
in the soil have been found in the C.S but have been 
lost more easily than in the M.T.
Corn yield is influenced by the year factor, the 
favorable climatic conditions in the experimental 
years 2015 (7192 kg/ha) and 2016 (7294 kg/ha) 
have had a positive influence on the expression 
of the production potential of the hybrid in the 
experiment.
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